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FOREWORD 

This Indian Standard (Fart 2) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Magnetic Components and Fertile Materials Sectional Committee had been approved by the Electronics and 
Telecommunication Division Council. 

The objective of this Indian Standard is to standardize the electrical characteristics of laminated core packages 
using YEE-2 laminations for cores made from specified grades of oriented silicon — steel or nickel-iron alloys. 

This standard (Part 2) is largely based on lEC Pub 1021-2 (1995) "Laminated core packages for transformers 
and inductors used in telecommunication and electronic equipment : Part 2 Electrical characteristics for cores 
using YEE-2 laminations', issued by the International Electrotechnical Commission (lEC). 

This standard (Part 2) is one of the parts of IS 13412 series of standards on laminated core packages. The other 
part of the series is IS 13412 (Part 1) ; 1992 'Specification for laminated core packages for transformers and 
inductors used in telecommunication and electronic equipment : Part 1 Dimensions'. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the fms^ value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values {revised)'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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1 SCOPE 

LI This standard (Part 2) specifies electrical 
characteristics of laminated core packages using 
YEE-2 laminations according to IS 11794 series and» 
in their larger variant, according to IS 13412 (Part I), 
for cores made from specifled grades of oriented 
silicon-steel or nickel-iron alloys. It also gives the 
marking and packaging requirements. 

1.2 The main applications of these cores exclude the 
significant transmission of power with the 
consequence that the principal electrical characteristic 
may be expressed in terms of inductance factor, At* 

1.3 Although laminated core packages are produced 
with or without an air gap in the centre leg of the 
magnetic circuit, this standard deals only with gaped 
cores, where control of the length of a designed air gap 
enables specified Al values to be achieved. 

NOTE — The electrical characteristics of laminated core pack- 
ages without an air gap is a matter of agreement between the 
customer and the numufacturer. 

2 REFERENCES 

2.1 The Indian Standards listed below are 
necessary adjuncts to this standard: 

IS No, Title 

1885 (Part 31) : Electrotechnical vocabulary: Part 31 
1971 Magnetism 

9000 (Part 1) : Basic environmental testing 
1 998 procedures for electronic and 

electrical items : Part 1 General (first 
revision) 



1 1794 (Parti) 
1986 



11794 (Part 2/ 
Sec 1): 1986 



Laminations for transformers and 
inductors for use in telecommun- 
ication and electronic equipment : 
Part t General requirements and tests 
Laminations for transformers and 
inductors for use in telecommuni- 
cation and electronic equipment : Part 
2 Preferred ranges of laminations. 
Section 1 Lamination type YH- 1 



3 DEFINITIONS 

3*1 General Terms 

For the purpose of this standard, the following 
definition shall apply. 

3.2 Inductance Factor, At 

The inductance of a specified coil plac6d on a given 
core in a specified position, L, divided by the square 
of the number of turns, N: 

4 ELECTRICAL CHARACTERISTICS 

4.1 The inductance factors of laminated core 
packages and their tolerances shall be as specified in 
Tables 1, 2 and 3 below for the material grades 
indicated, when made from the specified sheet 
thickness, clamped with the specified contact forces, 
and measured under the specified measuring 
conditions, using the test coils and test arrangements 
prescribed in 6. 

NOTES 

1 The specified A^^ values will only be achieved if the mating 
surfaces are clean and corrosion free, and assembled in perfect 
alignment. 

2 The specified ^^ values apply in the absence of i>olarizaiion. 
The deviations to the specified values caused by stated values of 
dc bias is a matter for agreement between the customer and the 
manufacturer. 

5 OPERATING TEMPERATURE RANGE 

Laminated core packages shall be suitable for storage 
and continuous use in the temperature range from 
-40°Cto+I25'*C. 

6 ELECTRICAL TESTS 

6.1 General Test Conditions 

6.1,1 Unless otherwise specified, all tests shall be 
carried out at the standard atmospheric conditions for 
testing as recommended by IS 9000 (Part 1). 
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Table 1 Inductance Factors with Permitted Deviations for Cores Made from Oriented Silicon Steel 
Laminations and Qamped with the Stated Contact Force 

( Clauses 4. 1 and j.2 ) 






The specified At values are applicable (a measurements made under the following conditions: 
/= 300Hz ± 10 percent; B = 2mT ± 10 percenl 



Core 
Designatloa 



Contact 
Force 

N / 

± 10 percent 25 



YEE 2-2dk 

YEE 2-3dk 

YEE 2-4dk 

YEE 2-5dk 

YEE 2-6dk 

YEE 2-6dkL 

YEE 2-8dk 

YEE 2-8dkL 

YEE 2-IOdk 

YEE 2-IOdkL 

YEE 2-12dk 

YEE 2-12dkL 



2.5 

4 

6.3 
10 
16 

25 

40 

63 



10 



Inductance Factor, A t 

nH 
A 



40 50 63 80 100 125 160 200 

Pcraiitted ± deviations in percent 



250 



315 



400 



500 



630 



800 



Nominid 
Sheet 
■\ Thickness 
1000 1250 mm 



10 

10 

8 



12.5 
10 

8 

8 



12.5 

10 

10 

8 

8 



16 

12.5 
10 



16 

12.5 

10 

8 

8 

8 



16 

12.5 
8 
8 

8 



16 

12.5 16 

10 10 

8 10 



0.1 



12.5 16 
10 10 



8 



8 



10 



10 



12.5 



10 



16 



10 



10 



12.5 16 



10 



10 



iU 



10 



12.5 



iO 



0.1 



0.3 



12 .5 0.35 



TaUe 2 Inductance Factors \nth Permitted Deviations for Cores Made 
from 72-83 Percent Nickel Iron Alloy Laminations and Qamped with the Stated Contact Force 

{Clauses 4.1 and 6.2) 



The specified /4l values are applicable to measurements made under the following conditions: 
/ = 300Hz ± 10 percent; B = 2mT ± 10 percent 



CoiT ConUct Inductance Factor, /«l Nominal 

Designation Force nH Sheet 

N / ^ " vThick- 

40 50 63 80 100 125 160 200 250 315 400 500 630 800 l.O 1.25 K6 2.0 2.5 3.15 4.0 5.0 ness 

± 10 percent Permitted 1 deviations in percent tnm 

YEE 2-2dk 25 12.5 16 16 20 20 25 25 

YEE 2-?dk 4 12.5 12.5 16 16 20 20 25 25 0.1 

YEE 2-4dk 6.3 10 12.5 12.5 12.5 16 16 20 20 25 

YEE 2-5dk 10 10 10 10 12.5 125 12.5 16 16 20 20 25 0.2 

YEE 2-6dk 16 10 10 10 10 12.5 12.5 12.5 16 16 16 20 20 25 
YEE 2-6dkL 

YEE 2-8dk 25 10 10 10 10 10 12,5 12.5 12.5 16 16 16 20 25 0.1 
YEE 2-8dkL 

YEE 2-10dlc 40 10 10 10 10 10 10 10 12.5 12.5 12.5 16 16 20 25 0.2 

YEE 2-IOdkL 

YEE 2-12dk 63 10 10 10 10 10 10 10 10 12.5 12.5 12.5 16 16 20 25 0.35 
YEE 2-l2dkL 



53 



Table 3 Inductance Factors mth Permitted Deviations for Cores Made 
from 45-50 Percent Nickel Iron Alloy Laminations and Oamped with the Stated Contact Force 

(CUiuses 4A and 6.2) 



SO 

a 



The specified Al values are applicable to measurements made under the following conditions: 
/= 300Hz ± 10 percent; B~ 2mT ± 10 percent 



Core 
Designation 



Contact 

Force 

N 

± 10 percent 



^ 



Inductance Factor, Al 

sHa 



Nominal 
Sheet 



50 63 80 100 125 160 200 

Permitted ± deviations in percent 



250 



315 400 



500 



630 



800 



1 000 1 250 2 000 2 500 '^**'*^'^- 



mm 



YEE 2-2dk 

YEE 2-3dk 

YEE 2-4dk 

YEE 2-5dk 

YEE 2-6dk 

YEE 2-6dkL 

YEE 2-Bdk 

YEE 2-8dkL 

YEE 2-lOdk 

YEE 2-lOdkL 

YEE 2-12dk 

YEE 2-12dkL 



2,5 

4 

6.3 
10 
16 

25 

40 

63 



10 



12.5 
10 



12.5 16 

10 10 

10 10 

8 



16 

12.5 

10 

8 
8 



12.5 

12-5 

8 

8 



16 16 

12.5 16 
10 10 



8 



10 



8 8 



20 

20 

12.5 16 

10 10 



20 
12.5 



16 



8 8 



20 



8 8 8 10 10 10 10 12.5 16 20 



8 10 10 10 10 12,5 16 20 



8 10 10 10 10 12.5 16 20 



0.1 



0.2 



0.1 



0.2 



0.35 
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Temperature 


+15°C to 


35°C 


Relative humidity 


45 percent to 


75 percent 


Air pressure 


860 hPa to 


1060hPa 



Test certificates shall state what test conditions have 
been used. 

The gap surfaces of the cores under test shall be clean 
and free from, dust, buns, protective finish, etc. 

6.2 Test Procedure 

The core pairs shall be put into the appropriate test coil 
chosen from those specified in Table 4, and loaded 
with the contact force applied perpendicularly to 
the mating faces according to Tables 1 and 3, Care 
shall be taken to avoid tilting of the core parts, which 
would lead to a change in the air gap. 

The inductance L of the assembly shall be measured 
by means of an ac bridge in an equivalent series 
connection of the test coil in accordance with Fig. 1 , 
the frequency of operation / being as specified in 
Tables 1 to 3, namely, 300 Hz. The peak flux density 
B in the core shall be adjusted to the specified value by 
measuring the voltage Ui at the winding ^2 of the test 
coil, in accordance with the formula Ut- 



U2 =(l/V2')2n//4Fe5A^2 



where 



Afc is the nominal value of the effective core 
cross'Section. 



The values of U2 corresponding with the necessary test 
conditions shall be as given in Table 5, together with 
values of the parameters from Afc shall be calculated: 



i4pe=^rfa//Fe 



where 



Ate is the nominal value of the sheet area forming a 
magnetic circuit, in accordance with the dimensions 
given in !S 1 1794 series of standards. 

d is the nominal value of the square stack height. 

/Pe is the nominal value of the effective magnetic path 
length, calculated as the arithmetic mean of the longest 
and the shortest magnetic field path length of the 
core neglecting radii, using the dimensions given in 
IS 1 1794 and Part 1 of this standard. 

ot is the stacking factor. The nominal value of a is 
0.95, which takes into account actual values of a 
together with average height tolerance. 

NOTE — If a dc bias is required for test purposes, this may be 
effected via winding N3 (see 4, Note 2). 

6.3 Calculation 

The inductance factor shall be calculated from the 
observed value of Li from the expression: 



INDUCTANCE BRIDGE 



DETECTOR 




5) 



CORE UNDER 
TEST - 



^ 



J N2 



'^'W^ 



Z > 8 A 




NOTE — The voltmeter resistance shall exceed 50 K il. 



Fig. 1 Basic Circuit Arrangement for the 
Determination of the Inductance Factor 
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Table 4 Test Coii Windings Details 

(Clause 6.2, and Table 5) 



Core 
I>esiKnatioii 



(») 

YEE 2-2dk 

YEE 2-3dk 

YEE 2 4dk 

YEE 2 5dk 

YEE 2.6dk 

YEE 2-6dkL 

YEE 2-8dk 

YEE 2-8dkL 

YEE 2-IOdk 

YEE 2-IOdkL 

YEE 2-I2dk 

YEE 2-l2dkL 



Number of 



/ 

^l 

(2) 
316 
316 
316 
316 

316 
316 
316 
316 



Turns 



I) 



N2 

(3) 
316 
316 
100 
100 

ion 
100 
100 
100 



^3 
(4) 

100 
100 

100 
100 
100 
100 





Diameter of 
Wire'* 






Resistance Related 

to 23*C (Guide 

Values) 




r 
di 
mm 
(5) 


d2 

mm 

(6) 


" ■■'" "N 

di 

mm 

(7) 


(8) 


n 

(9) 


«3 

(10) 


0.05 


0.05 


— 


43 


48 


— 


0.071 


0.071 


— 


25 


28 


— 


0.1 


0.08 


a 15 


15 


8.6 


2.5 


0.14 


0.112 


0.224 


10 


5.6 


1.5 


0.18 


0.14 


0.28 


7 


4.5 


2.0 


0.224 


0.17 


0.28 


4.5 


3.1 


1.25 


0.25 


0.18 


0.355 


4.7 


3.3 


0.9 


0.315 


0.224 


0.45 


3 


2.1 


0.6 


0.315 


0.25 


0.5 


3.5 


2.2 


0.6 


0.4 


0.315 


0.63 


2.2 


1.4 


0.4 


0.4 


0.3 


0,63 


2.8 


1.8 


0.4 


0.5 


0.8 


0.8 


1.8 


I 


0,25 



Cytindrical windings N\ nearest the core, Ny farthest from it. 

'Values quoted arc nominal conductor diameters. A suitable wire for this application is Grade 1 solderable polyurethane enamelled round 
copper winding wire, class 130. 



Table 5 Core Data with Test Coil Windings, Nz Voltage 

(Clause 6,2) 



Core 
I>esignatioii 

(1) 


A 

cm' 
(2) 


d 

mm 

(3) 


/Fe 

cm 
(4) 


Afc 

cm^ 
(5) 


Measuring Voltage U2 

for A^2 According 

toTable4at/= 

300Hz,B = 2mT 

mV 
(6) 


YEE 


2-2dk 


0.46 


2.4 


1.92 


0.055 


4.6 


YEE 


2-3dk 


0.72 


3 


2.4 


0.086 


7.2 


YEE 


2-4dk 


1.15 


3.8 


3.02 


0.137 


3.7 


YEE 


2-5dk 


1,84 


4.8 


3.84 


0.219 


5.8 


YEE 


2-6dk 


2.88 


6 


4.8 


0.342 


9.0 


YEE 


2-6dkl 


3.84 




6.24 






YEE 


2.8dk 


4.54 


7.6 


5.98 


0.49 


14.4 


YEE 


2-8dkl 


5.91 




7.8 






YEE 


2-lOdk 


7.36 


9.6 


7.68 


0.85 


22.9 


YEE 


2-IOdkl 


9.67 




10 






YEE 


2-12dk 


11.52 


12 


9.6 


1.33 


35.8 


YEE 


2-IOdkl 


15.36 




12.7 
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7 MARKING AND PACKING 

7.1 Cores 

7.1.1 Each piece part of a laminated core package 
shall be marked to ensure easy identification and to 
enable users to assemble the two halves correctly. 

7.L2 The marking shall be legible and indelible and 
except for core types YEE 2-2 and YEE 2-3, shall give 
the following information as a minimum {see for 
example. Fig. 2): 

a) Larger core part 

1) Sheet thickness expressed as 100 X 
nominal value in mm (for example 0.1 
mm is given as 10) 

2) Inductance factor in nH, without unit 

3) Grade of material 

4) Name of manufacturer or trade-mark. 

1 ), 2) and 3) are marked on one of the 
outer legs. 4) is marked on the other 
outer leg, 

b) Shorter core part 

1) and 3) as above on outer leg. 



Example: 

For core types YEE 2-2 and YEE 2-3, the cores shall, 
if possible, be given the manufacturer's trade-mark 
and code. Any method used for marking shall be 
adequately explained on the corresponding packing. 

7.2 Packing 

7.2.1 The package shall contain all the information 
given on the cores, together with the number of cores 
and the date of manufacture. Full information shall be 
given for YEE 2-2 and YEE 2-3 core packages, as 
in 7.1. 

7.2.2 Such marking shall be legible and indelible. 
8 PACKAGING 

8.1 Laminated core packages shall be packed in such 
a way that parts forming a pair cannot be confused with 
similar pieces of other cores. 

8.2 The packaging shall provide adequate protection 
to the mating faces from, m.echanical dam.age and all 
cores shall be protected from corrosion. 



SHEET THICKNESS 0.1 mm (100 X THE NOMINAL 
THICKNESS IS GIVEN) 



INDUCTANCE FACTOR Ai - 1 000 nH 



MATERIAL GRADE Ell 



10 


X 1000 -E11 














• 


^ 



10 - 


Ell 



















SPACE FOR NAME OF MANUFACTURE OR TRADE MARK 

FiG. 2 Example Or Core Marking 
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